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Supplementary Materials and Methods
Purification of F 1 subunit and ThTP hydrolysis
The E. coli C41 1 was used to overproduce the E. coli F 1 Δδ-ATPase (EcF 1 Δδ, α 3 β 3 γε). The uncAGDC operon was amplified and subcloned to a pTrc99a vector to form plasmid pTrcEcF1. His 6 tags were attached at the N-terminus of beta subunits. Cells were grown in 2xYT medium in the presence of 100 µg/ml ampicillin at 37°C with shaking at 225 rpm and induced with 1 mM isopropyl β-Dthiogalactopyranoside (IPTG) at an OD 600 0.5 for 16 hours at 25°C. Cells were harvested by centrifugation at 5, 300 x g for 20 min at 4°C, washed with pre-cooled buffer (100 mM Tris-HCl, pH 7.4, 5 mM MgCl 2 , 10% glycerol) and resuspended in the Ni column buffer (50 mM Tris-HCl, pH 7.4, 5 mM MgCl 2 , 10% glycerol, 150 mM NaCl, 20 mM imidazole). Protease inhibitors (Complete EDTAfree Protease Inhibitor Cocktail, 1 tablet/50 ml, Roche) and DNAase I (1 mg/50 ml) were added and the cells were disrupted by two passages through Constant Cell Disruption Systems (Constant System Ltd) at 30, 000 psi (4°C). Lysate was cleared by centrifugation at 214, 000 x g for 45 min at 4°C and then filtered through a 0.45 µm filter (Sartorius Stedim, Epsom, UK). The filtrate was passed through a 5-ml HisTrap HP column (GE healthcare) previously washed with water and equilibrated with prefiltered Ni column buffer. The column was washed with Ni buffer containing 40 mM imidazole, and EcF 1 Δδ was eluted with 250 mM imidazole in the same buffer. After analysis by SDS-PAGE, the ATPase-containing fractions were pooled and dialyzed against Q column buffer (20 mM BisTris-HCl, pH 6.5, 5 mM MgSO 4 , 10% glycerol, TCEP 1 mM). Proteins were applied to a 5-ml HiTrap Q HP column (GE healthcare), which was equilibrated with Q buffer. Bound proteins were eluted with twelve column volumes of a linear gradient of 0-400 mM NaCl in the same buffer. The collected fractions were pooled and dialysed through a dialysis cassette (Slide-A-Lyzer® Dialysis Cassette, molecular weight cutoff (MWCO) 10, 000 Da, Thermo Scientific) to remove NaCl. The sample was then concentrated with a Vivaspin centrifugal concentrator (MWCO, 100, 000 Da, Sartorius Stedim).
For enzymatic assays, F 1 was incubated in the presence of Mg 2+ (5 mM) and ThTP or ATP at 37 °C.
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Supplementary Tables   Table S1 Genotypes of the E. coli strains used. 208 ± 12 The protocol was as described 23, 24 . An overnight culture of the BL21 strain was diluted in LB medium to a A 600 of 0.4. After doubling, the cells were centrifuged (12,000 x g, 10 min) at room temperature.
The pellet was washed twice in Tris-HCl buffer (120 mM, pH 8.0) and resuspended in 50 ml of the same buffer. The culture was incubated for 1 min at 37 °C before addition of 1 mM EDTA. Incubation S 5 Table S3 Effect of oligomycin on the ThTP content of intact E. coli.
ThTP
(pmol/mg of protein)
Glucose ( Supplementary Figure   Figure S1 . BL21 bacteria grown overnight in LB medium were transferred to M9 medium containing 10 mM glucose. After incubation for 1 h (37 °C, 250 rpm), the samples were sonicated (100 kHz, 3 x 30 s with 1 min intervals) on ice and centrifuged (5 min, 10,000 x g, 4 °C). The supernatant (100 µl)
was injected on a TSK-Gel ® HPLC column (G3000SW XL , 30 x 0.75 cm, 10 µm, Tosoh, Bioscience GmbH, 70567, Stuttgart, Germany) equilibrated in Na acetate buffer (25 mM, pH 7.2) at a flow rate of 0.5 ml/min. Fractions of 1 ml were collected and thiamine derivatives were determined after treatment with trichloroacetic acid.
